We employed the deoxyribonucleic acid (DNA) membrane method designed by Denhardt (4) to demonstrate DNA-DNA homology among some members of the order Mycoplasmatales. Both binding and competition experiments were employed for the studies reported in this paper and were found to give comparable results. McCarthy and Bolton (7) and Hoyer et al. (5) have shown that competition reactions in addition to the binding reaction are useful in determining the degree of homology that exists between DNA from various sources.
The data obtained from our experiments not only demonstrate levels of DNA homology among some Mycoplasma species but, in addition, indicate a difference in genome size between two of the strains investigated.
The possibility of investigating the phylogenetic relationship between the Mycoplasma and other microorganisms by reaction rate studies (6) was adjusted to a concentration of 30 ;&g/ml in 0.1 SSC, heated 10 min at 100 C, quick cooled, and diluted to 3 Ag/ml with 6 X SSC. A 5-ml amount of this solution was filtered onto each membrane. The membranes were dried overnight at 60 C (15) . From 95 to 100% retention of DNA in the membranes was found when labeled DNA was embedded.
Annealing DNA. Labeled DNA used for the annealing reaction was denatured in the same manner as described in the previous paragraph, except that it was diluted to 15 ,g/ml. Volumes of 0.1 ml were used in the reaction mixture. The ratio of membrane-bound DNA to annealing DNA employed in all of these studies was 10: 1. Competition reaction. Membranes embedded with DNA were placed in screw-cap vials containing 1 ml of preincubation mixture (PM) according to the method of Denhardt (4) . Incubation at the temperature designated for the experiment was allowed to proceed for 6 hr. The membranes were cooled; a uniform volume (0.4 ml) of the desired concentration of unlabeled, denatured homologous or heterologous DNA was added to each vial along with 0.1 ml of denatured labeled homologous DNA. The contents of the vials were mixed and placed in an oven for 12 hr at a number of temperatures. At the termination of the incubation period, the vials were cooled and the nonannealing DNA was washed from the membranes with three filtrations per side with SSC. The membranes were then dried overnight in a 60-C oven. Scintillation fluid was added, and the samples were counted in a Packard liquid scintillation spectrophotometer series 3000. The proportion of bound radioactive DNA was determined by dividing the counts present in the vial by the total radioactivity administered (counts/min/ ,ug of DNA). The controls, membranes without embedded DNA, contained less than 0.3% of the radioactivity that was annealed to the DNA membranes.
RESULTS AND DISCUSSION Radiolabeled denatured DNA from M. laidlawii type A and type B (DNA A and DNA B) were annealed to their homologous DNA and with each other at 40, 65, and 75 C. DNA from M. laidlawii types A and B will be referred to in the text as DNA A and DNA B, respectively. The results obtained from these binding experiments are shown in Table 1 , and it is observed that the amount of radiolabeled DNA annealing to membrane-bound DNA at 40 and 75 C is less than that found at 65 C. These results are consistent with the facts that are known regarding the annealing reaction of DNA, i.e., that the optimal temperature for the annealing reaction in free solution is about 25 below the Tm of the DNA employed (10) , below the optimal temperature, the formation of short stretches of base pairs with accidental sequence complementarity takes place (6) , and, at higher temperatures of incubation, the more stringent conditions for base pairing exist (1) .
At 65 C, the optimal annealing temperature for comparing homology between DNA A and DNA B when the membrane method is used, it was observed that a difference in the degree of homology occurs when DNA A is annealed to DNA B and vice versa. When labeled DNA A is annealed to DNA B membranes, approximately 71 % homology is observed, and, in the reciprocal reaction, when labeled DNA B is annealed to DNA A membranes, about 86% homology is found. Our experiments were repeated several times to verify these observations.
Although the level of binding is lower at 75 C (stringent condition), the 15% difference observed between the two reactions at 65 C is maintained at the higher temperature. The A to B reaction shows 63 % homology, whereas the B to A reaction shows 78% homology.
The data from the competition experiments support the findings from the binding experiments. Competition curves are presented in Fig. 1 (M refers to genome size). For the competition data, the values would be 0.88 and 0.76, respectively. The homology method is not sensitive enough to give an absolute value for the size difference, but an estimate can be made. Since the accuracy of the homology determinations is about + 5% for these experiments, the genome of M. laidlawii A can be estimated to be between 10 and 20% larger than the genome of M. laidlawii B.
The possibility that the difference we observe might be due to change or loss of DNA B during isolation and not to genome size must be considered. The fact that identical procedures of isolation were employed to obtain both types of DNA should, however, rule out this interpretation. In addition, evidence from another laboratory supports our conclusion that the difference found is real and attributable to genome size. Morowitz et al. (11) measured the genomes of these two organisms by autoradiography and showed that the genome of A was 10% larger than the genome of B. It should be noted that McGee et al. (8) , using the DNA-agar method to demonstrate homology between the DNA from these two M. laidlawii strains, found the converse; they observed that the B to A and A to B reactions showed 67 and 71.5% homology, respectively. However, a critical examination of their data for the A to B reaction showed that their duplicate determinations vary from 60 to 83% homology from which they derive a mean value of 71.5 %. If the lower figure were the actual value, then their reactions would be similar to ours except that the percentage values would be lower.
Data from the competition experiments at 75 C demonstrating competition by calf thymus DNA are somewhat puzzling. The calf thymus preparation is from the same stock used for the reactions at 40 and 65 C. As can be seen from Fig. 1 , there was no competition at 65 but there was at 40 and 75 C. The results obtained at the reaction at 40 C would be expected, since various degrees of base pair mismatching could occur at this temperature. At the 75 C incubation, the calf thymus DNA is about 25 C below its melting point in high ionic strength solution, and, in this temperature range, mammalian DNA (singlestranded) tends to form large aggregates or networks as shown by the work of McCarthy and others. The formation of such networks could easily trap other DNA in the solution, promote annealing in solution, and prevent this DNA from annealing to the proper DNA on the filter. Experiments are in progress to study competition at 75 C by DNA from other sources with differing GC contents and molecular weights. bridge the evolutionary distance between viruses and bacteria, they may exhibit profiles that range in similarity from the one for viruses to the one for bacteria; and, if they are related to bacteria, then their reaction rate should be similar to the kind of profile exhibited by bacteria. 
